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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not Identically disclosed or described as set 
forth In section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co,, 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1,4,5, 7,8,9, 11 14,15, 16, and 18 are rejected under 35 U.S.C. 103(a) as 

being unpatentable over Kane (US 3,140,193) in view of Luhleich (US 4,293.512) and 

further in view of the level of ordinary skill in the art at the time of the invention. 

The Kane reference teaches a two stage reactive coating process for treating a 
carbon graphite base substrate. Specifically, the reference teaches that a "coating is 
produced by first coating or reacting the graphite surface with a primary material to form 
an outer layer of silicon carbide. The outermost graphite remaining at the interface 
which has not been carburized is then removed leaving a porous outer carbide surface. 
The outer porous silicon surface is thereafter coated with silicon." 
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Specifically with respect to Claims 1 , 4, and 5, Kane teaches producing a 
suspension or "slurry" comprising finely divided silicon metal in a carrier [Claim 9, 16]. 
This carrier may comprise "Lacquers containing finely divided metals in addition to 
thickeners, binders and other carbonaceous materials" (Column 6, lines 36-60) which is 
understood as essentially equivalent to the claimed resin useful as a carbon source 
(see resin, (n.d.). Dictionary.com Unabridged (v 1.1). Retrieved May 01, 2007, from 
Dictionary.com website: http://dictiQnarv.referencexQm/brQwse/resin ; 
"any of a class of nonvolatile, solid or semisolid organic substances, as copal or mastic, that 
consist of amorphous mixtures of carboxylic acids and are obtained directly from certain plants 
as exudations or prepared by polymerization of simple molecules: used in medicine and in the 
making of varnishes and plastics"). 

This slurry is coated onto and impregnated into the surface of a graphite 
substrate or a "porous structural body". The slurry coating and graphite substrate are 
thereafter carbonized by subjecting said to an elevated temperature which results in the 
formation of a solid SiC coating upon the graphite substrate. The reference teaches 
that "the result is a porous, penetrant layer of SiCi or more correctly a mixture of SiC 
and graphite, extending in from the surfaces... It is believed that the hiolten silicon 
intrudes into the "caves" and "tunnels" of the graphite, and in so doing forms a sinuous 
and interlocking network of SiC," (Column 5, lines 3-44) 

Kane continues by teaching that residual carbon interpenetrating with the formed 
SiC layer is removed by "reactive sintering" at 1375°C to leave a porous interconnected 
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SiC structure (Column 5, lines 45-67) or a "carbonized porous structural body". After 
reactive sintering, a second coating of silicon is applied to permeate the structure 
(Column 2, Lines 30-42) and the reference indicates that "As in the initial coating step, 
the molten silicon metal wets all surfaces of the piece completely. "(Column 5, line 69 to 
Column 6, line 15). 

Briefly restated, Kane teaches; 

1) The preparation of a carbonized porous structural body of carbon graphite by 
applying a slurry comprising powdered silicon and a resin 

2) Carbonizing and reaction sintering the slurry coating to yield a porous 
structural body of carbon and silicon carbide 

3) Impregnating the porous structural body with molten silicon. 

As indicated above, Kane teaches the use of a carbon graphite body to prepare 
the porous substrate. The Kane reference is silent with respect to a preferred method 
or materials of construction for the carbon graphite substrate, and the reference is 
further silent regarding the claimed shape of the carbon substrate, namely as one of a 
"honeycomb, corrugated fiberboard or cardboard shape". 

With respect to the latter limitation regarding a macro-scale shape for the 
substrate, it is the Examiners position that, within reason, the ultimate form of the 
carbon substrate is not expected to materially affect the claimed method for 
manufacturing the silicon carbide based substrate. Therefore, the limitation requiring 
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the substrate form to be one of a "honeycomb, corrugated fiberboard, or cardboard • 
shape" is deemed a matter of choice which a person of ordinary skill in the art would 
have found obvious absent persuasive evidence that the particular configuration of the 
claimed container was significant (In re Dailey, 357 F,2d 669, 149 USPQ 47 (CCPA 
1966)). Further, although not deemed necessary for the present rejection, United 
States patents to Cagliostro (US 4,824,71 1), Rousseau (US 5,893,955), and Chenier ( 
US 6,187,123) provide ample supporting evidence that at least the claimed honeycomb 
carbon structure was well established in the art at the time of the invention. 

With respect to the limitation requiring that the substrate comprise powdered 
carbon and a binding agent, the Luhleich reference teaches a method of providing a 
protective carbide layer on a graphitic molded article. The reference explicitly teaches 
that "the graphitic material of which such articles are molded consists of carbonaceous 
particles in the form of graphite, artificial graphite or the like coated with a binder" 
(Column 1, lines 21-24). In view of the Luhleich reference, it would have presented a 
merely trivial and obvious modification to have constructed the carbon graphite body of 
Kane from the claimed powdered carbon and binder materials. 

Now regarding Claims 7,8,11,14,15, and 18 and with particular respect to the 
content of the silicon powder suspension utilized in the disclosed process, Kane 
teaches that "Lacquers containing finely divided metals in addition to thickeners, binders 
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and other carbonaceous materials" (Column 6, lines 36-60) may be employed. Kane is 
however silent regarding the specific details of which carbonaceous binder or "resin" 
that should be utilized or the nature of any additional thickeners and/or finely divided 
metals. 

To this end, Luhleich teaches that the carbide layer is produced by application of 
a layer comprising suspended silicon powder in a phenolformaldehyde resin or "phenol 
resin" [Claim 7,11, 14,18] and containing "an additive" or graphitic powder [Claim 8,11, 
15,18] added to the slurry (Column 2, Lines 47-59). Given the analogous nature of the 
Kane and Luhelich disclosures, it would have been a merely obvious extension to utilize 
the Luhelich graphitic powder containing phenolic resin as a component of the Kane 
slurry composition. Although Kane does not particularly point to these components by 
nanrie, Kane does teach their use in general (e.g. thickeners, binders, and other 
carbonaceous materials ... generally known in the graphite coating arts) and Luhelich 
provides a reasonable expectation of success in their use. 

Claims 10, 12, 17, and 19 are rejected under 35 U.S. C. 103(a) as being 
unpatentable over Kane (US 3,140,193) and Luhleich (US 4,293,512) as applied in the 
respective claims above and in further view of Johnson (US 4,904,424). 

While Kane teaches the use of finely divided metals in the slurry composition, 
neither Kane nor Luhelich teach that a mixture of powdered silicon and one of the 
indicated elements including aluminum should be utilized in the slurry. Johnson 
teaches that "silicon forms a eutectic with aluminum" and that by combining aluminum 
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with silicon, the hard to react silicon is activates and reacts more readily (e.g. at a lower 
temperature) during the formation of silicon carbide (Column 4, Lines 44-59). It would 
therefore have been obvious to one of ordinary skill in the art at the time of the invention 
add an amount of aluminum to the silicon powder in the slurry as taught in the Kane 
disclosure. Since Johnson teaches that alloys of aluminum and silicon melt and form 
carbide ceramics at lower temperatures than pure silicon, this modification would have 
been obvious to anyone seeking to save equipment and operating costs by lowering the 
temperature of the reactive sintering step in the Kane process. 



Claim 1, 4, 5, 7-9, and 11 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Luhleich (US 4,293.512) in view of the ordinary level of skill in the art 
at the time of the invention. 

Luhleich teaches a method of providing a protective carbide layer on a graphitic 
molded article and that such a layer is produced (abstract) either by: 

1 . Dipping the molded graphite article into melted silicon, 

2. Dipping the molded graphite article into a succession of suspensions or "a 
slurry" of carbon, silicon, and a binder resin, where each successive layer 
contains a greater silicon content than the prior layer, or 

3. Applying successive layers of a paste of carbon, silicon, and a binder 
resin, again with each successive layer contains a greater silicon content 
than the prior layer. 
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The immediate reference teaches (Column 1 , Lines 18-24) that the molded 
graphite article consists of carbonaceous particles in the form of graphite, artificial 
graphite including carbon black (Column 1, Line34), or the like coated with a binder. 
This molded graphite article is understood to be functionally equivalent to the claimed "a 
carbon powder-made porous structural body having a bone structure". It is here noted 
that while the immediate reference teaches that "there is considerable variety among 
the known methods of making molded articles of graphite" (Column 1, Lines 25-27), it 
fails to explicitly indicate that the molded graphite article is formed by extrusion of 
powdered carbon into a honeycomb shape. 

Luhleich further teaches: 

1 . The slurry or "the resin" comprises suspended silicon powder in a 
phenolformaldehyde resin which is commonly understood to be "a phenol 
resin" (see http://en.wikipedia>org/wiki/Phenolic resin ) and containing "an 
additive" or graphitic powder added to the slurry (Column 2, Lines 47-59). 

2. After dipping the molded graphitic body into the slurry or equivalently 
"applying a slurry... by impregnation" as claimed, the temperature of body 
is raised to between 1550°C and 1800°C to form silicon carbide. The 
temperature ramp, conducted under a protective atmosphere of argon or 
"an inert gas atmosphere", is understood to read upon both the process 
carbonizing the slurry at 900 to 1,300°C as well as the reaction sintering 
step at a temperature of 1 ,300°C or more. 
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Luhleich teaches that due to the mismatch in thermal expansion coefficients, a 
layer of SiC formed directly upon carbonaceous material (e.g. a graphite molded body) 
displays poor adhesive properties and "often breaks off upon cooling after being heated 
up and the vessel accordingly has only a short useful life for its intended purpose" 
(Column 2, lines 18-34). Further, the sequential layering approach described above 
enhances the adhesion of the coating and provides an article with "a long useful life 
even under high stress". 

Regarding Claims 4, 5, 7-9. and 1 1 , The Luhleich reference teaches that a SiC 
layer is formed on a graphite body either by the sequential layering technique or by an 
immersion in molten silicon bath. It fails to explicitly set forth a scenario wherein after 
the sequential layering and sintering of the slurry on the graphite body, the layered and 
sintered body is immersed in a molten silicon bath. Luhleich further teaches that in the 
absence of the sequential layering technique the adhesion of the SiC layer to the 
graphite body is poor, and said layering enhances this adhesion and thus the lifetime of 
the coated part. It would have been obvious to one of ordinary skill in the art at the time 
of the invention when forming a SiC layer by immersion of a graphite body in molten 
silicon as taught by Luhleich to first undertake the sequential layering and sintering 
process according the above layering technique. This would have been an obvious 
modification to one of ordinary skill seeking to enhance the adhesion between the SiC 
layer formed by the immersion process and the molded graphite body as taught by the 
Luhleich process. 
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Claims 1 is rejected under 35 U.S.C. 103(a) as obvious over prior art. In the 
instant case, Claim 1 is drawn to a silicon carbide-based heat resistance porous 
structural material made the process set forth for the method for manufacturing said 
material as outlined in Claim 4. As such, Claims amounts to a product-by-process claim 
for the processes set forth in Claims 4 and 5, respectively. 

In the event any differences can be shown for the product-by-process claims 1 
and 2, as opposed to the product taught by prior art, such differences would have been 
obvious to one of ordinary skill in the art as routine modification of the product in the 
absence of a showing of unexpected results, see In re Thorpe, 227 USPQ 964 (CAFC 
1985). As the afore mentioned claim is a product by process claim, it is deemed that 
"[A]ny difference imparted by the product by process claims would have been obvious to 
one having ordinary skill in the art at the time the invention was made because where 
the examiner has found a substantially similar product as in the applied prior art the 
burden of proof is shifted to the applicants to establish that their product is patentably 
distinct, ..."In re Brown. 173 USPQ 685, and In re Fessmann, 180 USPQ 324. Further, 
"[P]rocess limitations are significant only to the extent that they distinguish the claimed 
product over the prior art product," In re Luck, 177 USPQ 523 (1973). . 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Luhleich 
(US 4,293,51 2) as applied to claims 1 , and in further view of Bookbinder (US 
5,389,325). 

The Luhleich teaches (Columni , Lines 18-24) that the molded graphite article 
consists of carbonaceous particles in the form of graphite, artificial graphite including 
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carbon black (Column 1 , Line34), or the like coated with a binder. While the immediate 
reference teaches that "there is considerable variety among the known methods of 
making molded articles of graphite" (Column 1, Lines 25-27), it fails to explicitly indicate 
that the molded graphite article is formed by extrusion of powdered carbon into a 
honeycomb shape. Bookbinder teaches the preparation of a slurry of activated carbon 
and phenolic resin (abstract) and the subsequent formation of the slurry by extrusion 
(Column 6, lines 65-67) into a honeycomb structure (Column 6, lines 43-45) in order to 
manufacture a component for engine exhaust purification. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to modify the extruded, honeycomb-shaped graphite engine exhaust part 
taught by Bookbinder by forming a protective silicon carbide outer skin on said part 
according to the Luhleich process. This would have been an obvious modification to 
anyone seeking to increase the resistance of the part to the effect of corrosive 
environments at elevated temperatures (Column 1, Lines 14-17) while insuring good 
interlayer adhesion between the graphite and SIC layers. 

Claim 6 is rejected under 35 U.S.C. 103(a) as being unpatentable over Luhleich 
(US 4,293,512) as applied to claims 4, and in further view of Bookbinder (US 
5,389,325). As indicated in the rejections of claims 3/1 and 3/2 above, it is well known 
to form honeycomb shaped parts by the extrusion of a graphite powder according to the 
teachings of Bookbinder. It is also appreciated widely appreciated in the art that silicon 
carbide coatings enhance the thermal and corrosion resistance of graphite article. 
Finally, the sequential layering and sintering of a silicon and carbon slurry as outlined in 
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the rejection of Claim 3 above provides enhanced adhesion and thus an extended 
lifetime for the SIC coated graphite article. Therefore, it would have been obvious to 
one of ordinary skill in the art at the time of the invention to modify the extruded, 
honeycomb-shaped graphite engine exhaust part taught by Bookbinder by forming a 
protective silicon carbide outer skin on said part according to the Luhleich process. 

Claims 10 and 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Luhleich (US 4,293,512) as respectively applied in the rejections of Claim 4 and 
Claim 5 above and in further view of Johnson (US 4,904,424). Luhleich fails to teach 
that a mixture of powdered silicon and one of the indicated elements including 
aluminum should be utilized in the slurry. Johnson teaches that "9aluminum forms a 
eutectic with aluminum" and that by combining aluminum with silicon, the hard to react 
silicon is activates and reacts more readily (e.g. at a lower temperature) during the 
formation of silicon carbide (Column 4, Lines 44-59). It would therefore have been 
obvious to one of ordinary skill in the art at the time of the invention add an amount of 
aluminum to the silicon powder in the slurry as taught in the Luhleich disclosure. Since 
Johnson teaches that alloys of aluminum and silicon melt and form carbide ceramics at 
lower temperatures than pure silicon, this modification would have been obvious to 
anyone seeking to save equipment and operating costs by lowering the temperature of 
the reactive sintering step in the Luhleich process. 



Response to Arguments 
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Applicant's arguments filed August 10, 2007 have been fully considered but they 
are not persuasive. 

Applicant alleges a structural difference between the claimed molded carbon 
body and that set forth by the cited prior art references to Kane and Luhleich. Applicant 
however presents no evidence in support of the instant allegations. Therefore in 
response the instant arguments. Applicant is advised that the arguments of counsel 
cannot take the place of evidence in the record. In re Schulze,346 F.2d 600, 602, 145 
USPQ 716, 718 (CCPA 1965); In re Geisler, 116 F.3d 1465,43 USPQ2d 1362 (Fed. Cir. 
1997) ("An assertion of what seems to follow from common experience is just attorney 
argument and not the kind of factual evidence that is required to rebut a prima facie 
case of obviousness." In view of the foregoing, Applicants arguments are deemed 
unpersurasive. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP 
§ 706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 
CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
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mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jason L. Lazorcik whose telephone number is (571) 
272-2217. The examiner can normally be reached on Monday through Friday 8:30 am 
to 5:00pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Steven Griffin can be reached on (571) 272-1189. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an. application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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